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^ 7i« ^o ls m * **** ^ 

Tfloim *,« g ^-/-eflo] <8*W 443 ^ 714 tfofl q*oi 
*W *7l q*oi ^^a>oi«* * N-3*l 3** 

ol 7l« W TflolH ^-/^loj <gq *ofl 

£W ^AHB* ^ W ^ **** 

^ Aji^ tf* <3 33 S.^ ^^A>ol- elH^(silicide 

residue) 7} t^*>*l 

[tfl&E] 

E. 2b 
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u)5g ^-ejAfojc ^.^o. ol-g.^. ^ {Method for fabricating a 

semiconductor device using nickel salicide process} 

£ la ^ £ lb^r ^Hfl 7l^ofl o]*fl ^^-e ^-^a>o!je. ^J-fc ol-g.^^ ;*flstr 
SEM Af^ojtf. 

£ 2a ^fl^l £ 2dT7 $n ^^a>o]c jg.^ 0 ]-g-^ y>5i*fl ^*}^ 

£ 3£- £ 2a £ 2d5] *Y^x]] ^}2i^^r ^^*>7] ^fV *#.£o]tf. 

£ 4a ^ £ 4b^ £ f^otf ^*fl ^^1-01^ ^-g- o]-g-§}^ ^ S ^V 

SEM 

£ 5a £ 5dfe £ ^^^1 ^a}o]h #W nfl t^eBt ^ 

^ ±z}£\ SEM *>*l 0 14. 

SfW4\ S^ofl of-i- RBS ZL2flHo]c}. 
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<8> £ #£*H *±^> ^ ^ nickel ' 

Mi) WIS ?4(s.licide process)^ ol*« ^*fl ***** 
4. 

<9> *>5L*fl £<>HH 4^ tfH* Al^(delay 

time)* #^17171 «l*l*(resistivityW #* M* ^ A >*^ ^ * 

*|, TflolH sflei $ ^/-efloJ 3 ^HKsheet resistance)^ ^ 

«| ^(contact resistance)^ **7l fl*H, «^*ol ,fl + il^HB 
(silicide) M*l 7fl*o] fto] olM^la fl*. *H*- «4 * 

H.(salicide) 3*3:2. 9X^r. 

^ tij5L ^ TflolE 100 nm o^VS. JL^^^^i 5L*S ^*H^ * 

3* S. la^ "A"^ 5L*1« w}^ #ol 711 o]S *H**I ^ 3. 

<3«^ ^1 3*|S(pit)7> * 

5L*H **>3 TflolS # ol 100nm 3*S 4^HB 3* 
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oi^ qo\ ats ^^a}o]c tf*sqfe €■*«** CoSi *m atfs 

^A H ^H CoSi 2 2» 31* W 

^ ^ ^ W ol S o!« ^-f 7^ ^ ^ *w « 

*H *§<^ S ^ £ i*fl°W S* 6 ^ ^=14^ 31*1^7} *4*Kr *«°1 fl*. 



<12> 



[^o] ol^Jl^> <5>±r 7l#3 47fll 

u*sW. £ *^oi o]^} 7}^A *Mlfc «V4 *=■ 

^ a^ahh *3* °l*fc *A**K5- ^ 

*7l 7]#^ *W ^*V7l * ^ ^ ****** -a^m 

43 $ ^o.i/-era <a*w m« ^ iM ^*w=* - 

^7) q^o] ^ el ah it^l N-el^l «^ 

* tf?l ^*MH* iMr* $ N-^-l bIeHt «^oi ^ 

« -SelS 71** ^e|*H #7l Tfloim 43* ^^/-eflol °^ ^ 
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<14> ^7} q^ol i^-^ -H^HS.* ^4£r 25~500°C44 5d4. 4"7l 

344. #4 q^o] ^e)A]-ols-g- =4?^ 4^4^ 0-20 at%4 Ta, Zr, Ti , 

Hf, W, Co, Pt, Pd, V H.^r Nb7> 4^ £E^r S4°-S i^44 fl-g. ^ ojcf. 44 
4 34^- ^44 xflsl N/Tiwl7> 0.5-2^ 4^<£ ?H 4^3 s}t}-. 

<15> o]A o V^ ^o] ^-^ o. Aj-E]A}o]£l ^ 

nfl u)^o] £ ^ ^^AfoiH-g- ^#4 44 N-el^l 34* ^J^-fc 53^0.3.*] ^ 
4444 1^ <8^4 i*l°H4 ^444^ 44-^Ksilicide 

residue)7l- ^344 &tt4- 

<ie> o|^, %^5L^ 4^44 ^4 ^4°fl« 44*1 ^44. ^34, 4^8-4 
444^r ^«34 -M4<fe 4*1 4-& £M ^ &-°4, £ 1^4 ^4 

7> 4^1 4#4^r ^HH 444^r 4£r 444. ^4 ^4<*H£r 4 <33H4 
ig^^o] 44^ 7 >4 4°!14 £ 4^ H4 4444 ^^471 444 4^444£r 

344. £4^4 4 SL^r ^1:4 3.71 4444 <344-8: 444 444 

44 344. £4, 4<2 44 4€: 4 3^r 7144 »4(4)"oii ^44^1 7144 ^-f, 
44 44 44 44 4^ 44 44 4^ #4f: <t5- 5tU, 3- 444 434 4€r 4 
4 44€ ^£ &4. 

<17> £ 2a 44 S 2d^ -g- 1^4 44 H€ ^-elAl-olc ^-pg^- o]^.^- aV£*fl ^;<}-o} 

4^4^* i^44 444 H^l-^ZL, £ 3^ £ 2a 44 S. 2d4 4^4 £ 

7} 4 4^4^* 4^471 44 * 1-514 4. 
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<18> £ 2a» 7l*(ll), P^°1M- ^ #°fl ^J= 

<3<*(13) ^#*H <83* t&^W. #7l <8^(13)£ #5^0.3. «8 

#?1 OJ l^^ ^ ^ ^^(19)* #?1 — 

sfl^(19)-& TflolS ^^^(15) ^ TflolS ^(17)^5. o)^o]^. ^7} Tflolm 
(15)* #^°-S #7l TflolE ^-(17)^ 51*8 3 M^*^ 

3. ^tW^ 100). 
<19> oH^, ^"71 7flo]S sfl^(19)^ °<J=^W *M1°H(21)* #7l ^*)H 

^(21)fe TflojE 3tfl^(19)ol 71^(11)^ ^^ofl i5||oH-8- ^<S*h ^ 

cfl ^ *}--§: * 41*1 *H M?!-4(^ no). 

<20> OHA1, #7l ^(21)41 ^i^SlSL^- #71 #5^ 71^(11)^1 ^1"^ ^ 

*H ^^(23)* *§#W. #?1 7l*(ll)ol p^§ 7}&<& 

^ c.^- n ^ -g---^ #7l 7l^(ll)ol n ^ 71^ 

°-3, 5L 2a^ n-M0S J= ^l^M- p-M0S 
S^^li^7> ^#^t}(^ 120). 

<21> £. 2b* #71 i*l°H £ TflolM sfl^ol 

^-g- 71^-i: 4^3 130). 

<22> °l<>W t #7l ^sl^ 71^(11)^- RF ofl^Ksputter etch)*H 

(11) #ofl ^*«*Hr 4^1# ^flTl^Ci^ 140). #71 71^(11)2] 

41*1 5U^. 
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<23> 0)0]*) t $7) ±.SL^/£.%}91 <{§^(23), >i*M*K2l) ^€(19)°] 

71^(11)31 q^ol £ ^ 'e^) A }°l— ^r^(25)* #7] u| 

#7l M^ol if-sl ^^A}ol t=^. ^-^DV( 25 )^ ^^Hl 0-20 at%(atomic Ta, 
Zr, Ti, Hf, W, Co, Pt, Pd, V ]EE^ Nb7> Sfe 5Lf-£H ^th*. #7l 

ujsgo] ^AHH-g- ^.^oV(25)^- 25~500°C°1H 150). 

<24> cf^l, #7] q^ol ^eWolH-g- ^.^nv ( 25) tfofl N-3*j(rich) e)eBt 

^5^(27 , TiN)# H^4. A oM N-eJ*l e}e^ ^3W27)£ ^e^H 

^-g- 7l^-(ll)# ^, ^dfc 7 r ^ * E^E}^ 

7}it ^°d*H 3^4. A o V 7) EjE^ ^A] ^ 30~ 

120sccm( standard cubic centimeter per minute) n^tr^r. N-Bj*] ^eJ-^- llS)-^ 
(27)-8r 25-400°CSl ^S^^ $^4. o|f -g-sfl #7l N-xM*l Bl^Hr ^^(27)^ 
N/Ti«l7> 0.5-23] ^4\S. ^tt4. °1^7fl N-E^l ^Sj-^-(27)^r ^-f 

$-5-3°1H 7^°- <8^(i3)4 ^sfloH(21) S^^lfe ^a}o-|j= efl 

^1^7> ^AU^i $Hr4(^ 160). 

<25> #7] RF ofl*| ^7fl(140), 4^°1 ^ &| A}o] t= -§- #4^(25)* 

^ #3] 9? N-Sj*l 3^ ^^-^(27)* ^*Hr #31^ ^Al^(in-situ)S *r 

<26> £ 2c» Sf-S ^SjAHlEL-g. ^-#^(25) g N-S}*1 E] E}-^ ^Sf 

«K27)o] ^3 ^bJS- 7l*(ll)-g- l^sl^H ^^H^M^ ^l*Jtr4. 
3^, TflojE 3^(19)3] ^ S^sf ^^rii/^efl9j ^^(23)21 A <M1 ^ ^ 
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tr w"^ (rapid thermal processing system), Mfurnace) , SE^- 

i^Ei ^(sputter system)!- °l-§-*H ^ 3^ 2,^<L3- ^tr<=r. -^3 
A>olH.nv <i^E^ 200-700 M £H<M ^r^tr^-C^^ 170). 

c 27 > £ 2d«- ^e]A>olc^ ^^-(25), N-e^^l ^2^(27), 

g M^o] ^a\o}b_j%- ^-^nv ( 25) ^ N-Sl^l 3^ ^2r^-(27)^: 

^Tltrtif. ol^Tfl s]^, ^3^3- TiHm 5fl^(i9)^ a^sf i£.i/=efl<y s. 

(silicide residue)7> 1^*r*l 180). 
<28> £ 4a ^ E 4bfe l^^l s]*fl #e)A>oi^ °l-g-* r <*l ^}^J: «KE*fl 

SEM ^>^1°14. 

^ -y-^A>ol^ -g-^ *fl-g-^ ^-f^ «l:sisH £ 4a hi £ 4b^l £A]tr «>5f ^ 

<3<*3]- <3<*M ^3] 3Z]E(pi t )7r ^3*1 ^^cf. ^^H, y^ofl 

<30> £ 5a £ 5d^ ^<H1 ^*fl M€ #eqA>ol^ ^g.§- ad ^ 

Sr^f^l «r€- #S.*fl =£*r^ SEM ArSM 1 *. 
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<3i> £ 5a ^ teJ\^ nfl ^ 7}+% 85sccm ^°J*V^ 1 

^5^1- 430°C°lH 302 5- 5b^ lisl-^-i- ^ ^ 7>i 

# 85sccm ^r^jl <1^£)1- 480°C°fl*l 302: *r*8tr S. 5c ^ E^iEr ^s)-^ 

* 7>^# 85sccm ^^Kn. 1*^* 460°C<>1H 302. 

£ 5dTr ElBj-^- ^Sf^-i- nfl €4i 7>^1- 30sccm ^ 0 J*Kn. 1^3* 460°C°lH 

302 ^<8*r ^^M*}. 

^ ^^-nV(^B)-^- ^5)-^- ^ 7V^1- 30sccm ^)^r 

^Al^ W]-^ 7^0] ^J= A>S).B]-iq. #oflA^ ^^A>o]^. 3H^7> 4^}^ 7 A 

^ + oirf. £ 5a *fl*l £ 5c<H] 5L^*V ^o] q^o] >£e|AH 

= -g- ^-^nl- Aj-ofl N -^^l :g)3H-(E]El-^ ^3)-^ ^ ^ ^ 7>il- 85SCCIT1 ^r°J 

tr ^^r)* 1*1 3 f£f 480°C7 r *l ^7>Al^£ ^^A>ol= 31*1^7} ^3 

<33> £ 6a £ 6c^ &m ^2^H^ ^.g- ^1^^- nfl ^ 

3rj.ovo| tgAj ^^ofl nj-s. RBS(Rutherford Backseat tering spectrometry) 3.HflS°ltf. 

<34> ^^1^ AS., 5. 6a tfl^l S. 6c^r *fl-§-€ ^^Hr ^5r^ N/Ti«l* RBS 

3. £^tr 44°14. £ 6a £ 6c» £r^tr ^^r, £ 6afe -^a}o] = efl^^-7> 
«v^. Ti-^^l e]b^ ^sKK^ 7>i» 30sccm* ^^ v tr ^^^ v )^ 

N/Tiul^ 0.3°1 -H, N-s]*l ^sKK^ 7>^# 85sccnH4 105sccm-|- 

^2V*v ^ni-)^ N /TiMl7> 1.1301M- 1.153. 1 ^l^-l: ^ &tr. 
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<36> t 2 -^^ £ 7^r ^-E. (contact angle measurement 

(Ni), ^e)A>oi^( N i.Si), Ti-s^^l ^eBt ^ N-el^l 3^ ^s)-^ 

<Hm*Ksurface energy)* «M§tr ^^14. £ 7<HH Al^ N-rich M 

s ^ oflu]^ A2^ N-rich ^5]4°1^^ 

Ui^l ^HolJl, A3^r Ti-el^l ^ERr ^3^4 oflM^l ^H^, A4fe 

Ti-B^l e^b)-^- ^S^^r u)^ ^elAVojc^ S1 g *>°Hcf. 
<37> £ 70H x\ -g- ^ A4-A3 « A2-A1 °}E.3-, Ti-2|*1 E] ^r"5" llSr^H «1 

^(TiN)/^€ ^A}oU=(NiSi) Til^^ ^ cl J± *14. ^hM, ^ 

BHr ^^Hl til^fl N-2)*l E^tRr ^-g-^ nfl ^3^3- ^A>oU= <3*11 

(retardation) ^e^H^ 3l*l^r 

E]j± ^JE. oJ^S] ^Tfl ^£-<H| 3]S(pit)7> ^^51^1 ^<*fl 
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5Eth & #5^A>o]c ^.^o. oj-g-^ nfl tiV£*fl ^*>» °fl M^S 

^--g: cg^aj ^H^o) x^oil ^&|A>olc. efl*] ^ ( s i i i c i de residue)7> 
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[^t 1 * l] 

#31; 

€• 7l^ <l*iel*H ^-71 TfloiH 4i^/=efl<y <^ ^ 

^*Kr #31; ^ 

*}-cr #J£*fl ^flS^. 
2] 

^ll^ofl 5U°H, ^7) ^e|a>o1h.-8- ^r^£r 25~500°C<HH 

3* ^^-S. *}^r ^7>o] afla^. 

3] 

^-nVo] ^10 S ^ tiVjE^ ^7>S] T^^. 
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4] 

^l*oHl ^-7] -gi^H^-g- ^€^H1 0-20 at%^ 

Ta, Zr, Ti, Hf, W, Co, Pt , Pd, V SL^r Nb7> S#sq<H 

5] 

*l]l3MI 5a°H, A oM N-Bj*l E]i=Br ^ N/Tiwl7> 0.5-2^1 «^^<a 

6] 

(rapid thermal processing system), M furnace) , S.^- ^^e^ ^-^1 (sputter system)* 
oj-g-^H ^ Hfe 2.^.51 ^*Kr 3* *rfe ^£^1 ^la^^. 

7] 

8] 

^7*oHl ^71 RF i^Ei 6fl*l c^Tj], q^o] i^-^ ^AH-EL-g. ^BV* 
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IS 2b] 
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[51 4a] 




23-20 



1020020072094 #^ <y*}: 2003/3/18 

[5. 5b] 




IS 5c] 




[S 5d] 
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